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Summary. Background and aim: The aim of the present work is to evaluate the effectiveness of the use of 
ultrasound scalpel during laparoscopic ovariectomy in the bitch. Methods: Two groups of 10 subjects each, 
of different races and ages, were compared. In the first group, ovariectomy was performed laparoscopically, 
using harmonic scalpel to remove ovary. In the second group surgery was performed by means of classical 
laparotomy. Results: Pre-operative time was similar in both groups. Total operative time, from incision to 
skin suture, showed significant difference between the two groups, being laparoscopy faster than laparotomy. 
Partial operative time for bilateral oophorectomy resulted lower using open technique, but, considering each 
ovary, there was no significant difference in both groups. Conclusions: The use of harmonic scalpel to perform 
ovariectomy during laparoscopy is an effective time-sparing surgical approach compared to the already great 
practicality of laparotomy. (www.actabiomedica.it)
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O r i g i n a l  a r t i c l e
Introduction
Preventive ovariectomy (OVE) is the most com-
mon surgical operation performed in veterinary medi-
cine, because it represents the preferred method for the 
suppression of heats and the control of births, apart 
from being the solution for diminishing the incidence 
of uterus infections, mammary neoplasms, cysts and 
placental trauma (1).
In Europe and Italy, OVE is usually preferred to 
the most invading ovarioisterectomy, because the de-
crease in hormonal production that follows, leads to 
a uterine involution. In those conditions the risks of 
uterine diseases are very low (1).
The OVE is a minimally invasive surgical pro-
cedure commonly used for the sterilization of fe-
male dogs. In the last decade the laparoscopic OVE 
(LapOVE) has been considered a valid alternative to 
conventional surgery (2).
The advantages that it offers are:
•		short size abdominal incisions (3-5 mm);
•		“magnification” of abdominal structures and a 
better visualization of abdominal organs;
•		a more accurate, specific and delicate manipula-
tion of organs;
•		a reduction in post-operative pain and post-
surgical adhesions;
•		a shorter convalescence and a faster recovery;
•		using appropriate surgical equipment, surgery 
may be performed in very short surgical time.
Once the abdomen is insufflated with carbon 
dioxide, a micro-camera (laparoscope) is inserted 
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through an inlet of 5-10 mm in length, in order to 
identify ovaries.
In the same way, other two trocars are placed in 
the midline, through which a grasping forceps and an 
ultrasonic or laser instrument are inserted; this allows 
the surgeon to localize ovaries easily and, at the same 
time, guarantees an optimal visualization of organs 
and an effective control of bleeding.
Ovaries are then removed from the abdomen. 
Surgical incision are closed usually by means of a bio-
logical glue or absorbable sutures. This technique does 
not require large incisions of the abdomen and mini-
mizes tissue manipulation, resulting in a lower post-
operative pain, a lower recovery time and an excellent 
aesthetic profile (2).
The use of an ultrasonic scalpel has brought many 
advantages to the surgeon. Ultrasounds produce the 
clinical effects of cavitation, protein fusion, coagula-
tion and cutting (3). Harmonic scalpel is a cutting, 
hemostasis and dissection system, that acts at the reso-
nance frequency of 55.5 KHz. The more power is se-
lected, the higher is the cutting speed; the lower is the 
power to the generator, the greater is the capacity of 
hemostasis (4).
Materials and methods
For the study, twenty dogs were divided into two 
groups. Animal of both groups were ovariectomized, 
laparoscopically in the first group (group A), and with 
standard laparotomy in the second one (group B). 
Group A included dogs weighing from 16 to 21 Kg, 
aged 8-16 months. In group B were included dogs 
weighing from 15 to 18 kg, aged 9-16 months. All ani-
mals were examined to assess their health status and 
establish the American Society of Anaesthesiology 
(ASA) score. In the two groups ASA ranged between 
I and III. Preoperatively, subjects were premedicated 
with medetomidine (10 mg/kg intravenously), trama-
dol (3 mg/kg intravenously) and robenacoxib (2 mg/
kg subcutaneously). Propofol 2 mg/Kg iv was admin-
istrated to induct the anaesthesia, whereas the mainte-
nance was performed with isoflurane (5). All animals 
were submitted to abdominal trichotomy and the skin 
disinfected with chlorhexidine. A deep jugular vein 
was cannulated surgically (6). A xyphopubic median 
incision was performed; once the right ovary was iso-
lated, the ovarian ligament and the caudal pole of the 
ovary, including the fallopian tube, were ligated. Both 
ligatures were performed with a braided absorbable 0 
wire. Ovariectomy was continued dissecting the con-
nective tissue of the ovary and severing the vascular 
structures between the two ligature previously affixed. 
The same technique was used for the left ovary. 
The breach was then sutured: first, the fascia was 
sutured in a continuous fashion, using an absorbable 
braided 0 wire; the subcutaneous tissue was closed 
applying a simple continuous suture with an absorb-
able braided 2-0 wire; finally, an intradermal suture 
was performed with an absorbable braided 2-0 wire. 
Surgical time, from skin incision to skin closure, was 
monitored. The time of removal of each ovary was also 
Table 1. Group A features (race, age and weight)
Group A – Laparoscopy   
Cases Race Age (Months) Weight (Kg)
Case 1 Beagle 16 16
Case 2 Crossbreed 17 18
Case 3 Crossbreed   9 17
Case 4 English Cocker Spaniel 12 18
Case 5 Crossbreed 13 16
Case 6 Labrador Retriever   8 29
Case 7 Crossbreed 14 21
Case 8 American Pit Bull Terrier 13 18
Case 9 German shepherd   8 25
Case 10 Segugio Italiano   9 20
Table 2. Group B features (race, age and weigh)
Group B – Laparotomy   
Cases Race Age (Months) Weight (Kg)
Case 1 Crossbreed 9 15
Case 2 Crossbreed 10 17
Case 3 Crossbreed 9 18
Case 4 Irish Setter 13 19
Case 5 Cirneco dell’Etna 17 16
Case 6 Beagle 16 20
Case 7 Labrador Retriever 9 30
Case 8 Crossbreed 10 14
Case 9 Beagle 13 18
Case 10 American Pit Bull Terrier 11 17
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recorded: for group A, time was calculated from the 
first incision with harmonic scalpel; for group B, re-
cording started once first ligature was applied. Time 
was recorded in seconds. During intervention, some 
vital parameters, such as blood pressure, oxygen partial 
pressure, carbon dioxide volume in the exhaled and the 
cardiac rhythm, were evaluated. The one-way variance 
analysis was performed using ANOVA system, fol-
lowed by Tukey›s test in case of significant difference 
(p<0.05) between groups. The evaluation between the 
two groups for each time was made using the t-student 
test for unpaired data, considering a p<0.05 as statisti-
cally significant. The software used was R 3.02
 
Results
All subjects enrolled for the study showed neither 
surgical complications or side effects due to anaesthe-
sia (7). The time elapsed from premedication to skin 
incision was 965.05 s, in both groups. The time of re-
moval for both ovaries in group A was 295.8 s (95% 
confidence interval: 265.5-326.1), whereas in group B 
it was 179 (95% confidence interval: 161.5-196.5).
Total operative time was 1049.7 s (95% confi-
dence interval: 1014.4-1085) for group A, whereas it 
was 1355.2 (95% confidence interval: 1298.8-1411.6) 
for group B. The time of removal was 40% higher in 
group A than group B, with a p value < 0.001 (Fig. 1).
In graph 2 total operative time between the two 
groups is statistically compared. In this case, group A 
showed values 27% lower than group B (p<0.001).
Discussion
The aim of this study was to evaluate the effective-
ness of laparoscopic ovariectomy in the bitch. The use 
of harmonic scalpel brought many advantages, firstly 
the reduction of the operative time. 
Figure 1. Standard open ovariectomy in the bitch. Ovaries, 
uterine horns and cervix are in evidence
Figure 2. Laparoscopic ovariectomy. In the picture, a minimally 
invasive surgical procedure is showed, to sterilize a bitch. Uter-
ine horns and the ovarian bursa are in evidence
Figure 3. The graph analyses differences in term of total time for 
the removal of both ovaries between the two groups
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Ultrasonic scalpel allows using a single tool for 
grasping, cutting and coagulating; interestingly, there 
was no significant blood loss from severed vessels, 
making vascular ligatures unnecessary. Preoperative 
time was similar for both groups, and both tech-
niques resulted effective and exempt from complica-
tions. However, surgical time was different between 
two groups: the time of ovary removal in group A was 
lower than in group B, and the overall operative time 
was significantly lower in laparoscopy group than in 
laparotomy group.
Conclusions
Laparoscopy is a reliable and time-sparing ap-
proach for the ovariectomy in the bitch. Furthermore, 
the use of ultrasonic scalpel increases considerably the 
speed of performance, avoiding the use of other tools, 
such as laparoscopic scissors or ligatures. Laparoscopic 
ovariectomy reduces postoperative pain considering 
the small gaps used for the introduction of trocars. This 
affect in a smaller manner the operative time, since 
laparotomy needs much more time to be performed. 
Also isolation of the ovaries is easier, because laparos-
copy does not require blind search, as often happens in 
laparotomy. Furthermore, working with a closed abdo-
men a higher degree of sterility is expected.
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